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INTRODUCTION

The list of meso- and bathypelagic species of the Adriatic was made on the
basis of the material collected mainly during the THOR (1908-1910), NAJADE
(1911-1914) and HVAR (1948-1949) Expedii:tions. Their distribution was also
worked out the basis of th:i5 material. The data on the adult and develo.pmental
stages of these fishes orginate from the papers of Ste u e r (1913), Je s p e r-
s e n (1915), E g e (1918), T ii n i n g (1918), Je s per s e n and T ii n i n g
(1926) and Ka rIo vac (1953). After the data of these authors the distribu-
tions of the planktonic eggs, larval s,tages and the adlut form.s show the pre-
sence of meso and bathypelagic flishes above the greater depths of the southern
and central Adriatic, mainly above the South Adriatic Pit and the Jabuka Pit.

This short communicatiQ'l1 aims to point to the occurrence of the larval
stages of some meso aiIld bathypelagic fishes, as well as of one benthopelagic
species, characteristic for the depths between 140 and 600 m, in the relatively
shallow area of the central Adriatic. .

STUDY AREA, MATERIAL AND METHODS

The investigations were carried out at fOUTstations along the profile at the
level of Split (Fig. 1). The first station the Kaštela Bay is located in the rela-
tive1y closed coastal a,rea of the Kaštela Bay above the depth of 42 metres.



The stations Split Strait and Pelegrin acre a/OOve the 80 metJLes and 75 meteres
depth respectively. The f'OrIIler station is locaJted ii:n th€ Split Strali.t betwe€n
the island:s of ŠoiLta and Bmc and the laJtter clOlse1Jo the cap€ Pelegrin in the
norihwestern pari of the Hvar Island. These stai1JiOll1sare rerpre:sentaltive for the
channel area of the central Adriatic. The fourth station, Stoncica, is located
4 Nm southeasterly from the cape Sooncica on the Vis Island, above the 107
metres depth. The Kaštela Bay Station !is expolsed t'o the swong land influence.
TherefO're the annua1 ranges of vacriartJions im tempem,1Jure and s.aliInIity are high
here, and the values of salinirty COIt1sideraJblylower rthan those im. the channel
area and in the open wartersof the centraiL Adria1!ic. A!rlIIlual ran.ges of t€ffipe-
rature and salinity are gradually reduced as on pI'loceedes off the aoarst towards
the orpensea (B u 1jan and Z ore -A rrna n da, 1979).
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Fig. 1. Study area: 25 = Kaštela Bay, 7 = Split Strait, 8 = Pelegrin, 9 = Stoncica

2



The material was collected on a monthly basiis frOlffi Januairy 1971 to De-
cembar 1976, by the double vertical hauh<; of the plankton net of »Helgoland«
type. The aIl'ea of net aperture is 1.6 m2, aItld mesh size 0.516 mm. The net was
towed at a speed of 0.5 m/sec from the depth of 75 metres 1;10O metres at
station StIoncica, Pelegrliinaltld Split Stra!it,aItld from 35 to O metres at the
station Kaštela Bay. The planktonic maIterial was ipreserved \in the 20/0 solutioiIl
of neutralized farrnoI in the sea water. The planktonic stages of fishes were
extracted from the rest of the planktonic maIterial, identifJed and counted. The
standard lenght (LS) was measured in larvae and postlarvae from the top of
snout to the base of taJI 00.

RESULTS AND DISCUSSION
~

The larval and postlall'Val stages of the following fish species chaJracterJstic
for deep wart:ers were recorded dUI"img the six years of investigations:

Familda Species

Gonostomiatidae Gonostoma denudatum Rafi:nesque, 1810
Cyclothone braueri Jespersen & Timing, 1926
Maurolicus muelleri (Gmellin, 1789)
Vinciguerria attenuata (Cocco, 1838)
Vinciguerria poweriae (Cocco, 1838)
Stomias boa boa (Risso, 1810)
Electrona rissoi (Cocco, 1892)

Coelorhynchus coelorhynchus (Risso, 1810)

Stomiatidae

Myctophidae
Macruridae

All these species, except for the benthopelagic species Coelorcynchus coe-
lorhynchus, aIl'e either meso ar barthypelagic [in thek adlult stages. Out of the
25 meso and hathypelagic fishes of these fami1Jies reoorded from the Adriatic
up to now (K a I' lovac, 1953) seven (28 0/0) were record ed from the studied
profile.

Throughout the ,period of inveshigatik>1tlS 5 species and 22 Sipecimen:s were
recorded from Stoinmca Station, 6 Sipeaies and 7 individuals from Pelegrin, and
only one species and 3 indiv1iduals from the Split Strait (Table 1). The larval
stages of these species have never been found i!n the dosed coastal aIl'ea at
station Kaštela Bay. Further, as it may be seen from Table 1, the number of
postlarvae exceedes the number rof found lalrVae tlo a oOltlsiderable extent. It
is as evident that both the nu;mber of species and the number of individuals
decrease if one proceeds from the areas affeoted by the Oipen sea (Stoncica
Station) deeper to the channel area (Sta.rtliOinSplit Stra~ilt). This distr!iJbutionis in
c10se agreement with all that ha:s been reported for these species up to now.

Namely, the Sipecies Gonostoma denudatum have been UlP 'IJOnow recorded
in the South Adria1Jic Fit above the depths of 200 m (T ii n i n g, 1926; K a r-
lovac, 1953). Cyclothone braueri was found iln the area boith of the South
Adriatic Pit and Jabuka Pit (T ii n i n g, 1926; Kal' lovac, 1953). The post-
larval individuals v,ere found in both of the pits, whereas the larval and the
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Table 1. Place and Tdme 0,1' records af the larval stages of the deep-sea fish species
at the studied prof He (*the number of individuals is given per a double haul of

plankton net, **damaged indiV1idual)

Station

Date Year Species

Larvae

Nr. ind* LS Cmm)

Pos1Jl:arvae

Nr. ind.* LS (mm)

STONCICA

02. 02. 1971.
08. 11. 1971.
16. 02. 1972.
16. 02. 1972.
03. 11. 1972.
03. 11. 1972.
10. 01. 1973.
10. 01. 1973.
18. 12. 1973.

18. 12. 1973.
16. 01. 1974.
13. 04. 1974.
21. 09. 1974.
26. 12. 1975.

PELEGRIN
03. 02. 1971.
28. 03. 1972.

10. 02. 1973.
23. 12. 1973.

23. 10. 1974.
13. 11. 1974.
22. 10. 1975.

SPLIT
STRAlT

13. 01. 1973.
23. 12. 1973.
02. 02. 1975.

Vinciguerria attenuata
Gonostoma denudatum
Maurolicus muelleri
Electrona rissoi

Cyclothone braueri
Maurolicus muelleri
Cyclothone braueri
Maurolicus muelleri
Maurolicus muelleri
Electrona rissoi
Maurolicus muelleri
Maurolicus muelleri
Maurolicus muelleri
Maurolicus muelleri

2 **

3 2.63,2.70,2.81

Electrona rissoi
Cyclothone braueri
Cyclothone braurei
Coelorhynchus
coelorhynchus
Cyclothone braueri
Stomias boa boa
Vinciguerria poweriae

1 3,56

Maurolicus muelleri
Maurolicus muelleri
Maurolicus muelleri

adult ones were found only in the South Adria1J.c Pit (K a ir lovac, 1953).
After K arIa vac, the postlarrvae of this species may be found ill1the surface
layens only, whereas thelir other stages may be found only rut greater depths.
Postlarvae of MaUTOlicu.s muelleri were recorded from the rather large area,
from the Island .DugJ otok to Dubrovnilk, whereas their larval aII1d adlrult stages
were found only ill1 the Jabuka Pit (K arIo, vac, 1953). Vinciguerria atte-
nuata postla:rvae were record ed a:bove the JabruJka Pitarnd South Adriatic Pit,
whereas their adul1Js were found only above the South Adriatic Rit (K arI 0-
vac, 1953). Vinciguerria poweriae was reoor1rled also in the Jabuka Pit and
South Adriatic' Pit. The postlarvae of this species were recorded only from the
surface layers (K arIo vac, 1953). Stomias boa boa pootlarvae were also
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1 7.57
1 6.18
1 4.50
1 4.61
1 **

1 3.93
1 3.26
1 3.67
3 4.31, 4.62, 6.00
1 4.57
1 3.83
1 5.06
2 3.56, 4.88
1 3.45

1 4.31
1 4.01
1 3.07

- -
1 5.10
1 **

1 10.50

1 4.70
1 4.38
1 7.69



fau:nd abave the Sauth Adriatic and Jabuka Rit. The pOlstlarvae af this species
were found in the surface layers and the metamarphosed and adlut individuals
at greater depths (K a I' la vac, 1953). Thus, it is the rpraperty of all these
species that their pastla,rvae ma[nly inhabit the surfaoe layers, whereas their
larvae and adults Live deeper. The spatial distribution af postlarvae !is also
wider than that of larvae and adults. This aCClOunts for the records of the
developlIl1ent stages of these fi:sh species :iIIl the channel area, as well as the
excess in nrnnber af postlarvae with respect ta larvae.

The Coelorhynchus coelorhynchus eggs were fau:nd by Ste u e I' (1913)
in the surface layers of the Jabuka Pit. Larger quantities .of aduIts of this spe-
cies were found in the battom layers of the South Adriatic Pit, between the
depth oountorus of 300 to 500 metres (M €Irike I' and N i nc i C, 1973). Only
one adult individual was recorded from the Jabuka Pit (Š '01jan, 1965).

The only data on records of the larval stages of deep-sea fish
species ,in the channel area have been however, reported by Kal' la vac
(1967). After this author, the larval stages of the species Diaphus rafinesquei
(Cocca, 1838) were found in the SpliiJt Channel together with the species Cyclat-
hone braueri. Larval stages af the species Maurolicus muelleri were recarded
from the Brac Channel.

On the baslis af everything said abave it may be assumed that the larvae
and pOlStlarvae af all the species faund were card ed to the channel area af the
central Adriatic by ourrents. Th1is :is af limportanoe since they may be good
indica1Jors of the flow of the srudace water masses ansholTe. The comparioon
between the time when they were forund at the invest1gated pI'afi1e and the
time af their accurrence lin the OIpen sea of the Adriatic and the Mediterronean
may be well indicative of this phenomenon (Tables 2 and 3).

Table 2. The distribution of the number of larval stages of the deep-sea fishes along
the' studied proffie given by months

As it is evident from the Table 2, the period in which the laITVal stages af
these fishes are reoorded :iJSlongest at station Stanmca (from Septembar ta
April). This statian is under the diirect inf1uence of the open sea. This period
covers anly three month (December-February) at statian Split Strait, which
ls closest ta the coast. Acardingly, the larval stages af these fishes may be found
deerper in the channel a'rea only during winter months.

However, acoord:iJng to the data as given in Table 3, the period of occur-
rence of all the species reoorded in the planIkton, except for the species Coelor-
hynchus coelorhynchus, exceeds the period of their occurence it the studied
profile to a considerable extent. Thus it is evident that their occurrence in the
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months

Station Sep Oct Nov Dee Jan Feb March April

Stoncica 5 O 5 5 3 3 O 1

Pelegrin O 2 1 1 O 2 1 O

Splitska vrata O O O 1 1 1 O O



Table 3. Time of occurrence of eggs, larvae and postlarvae of the observed deep-sea
fish species of the Adriatic and Mediterranean
(A = ADRIATIC; M = MEDITERRANEAN).

Species 1 2 3 4 5 6 7 8 9 10 11 12 Author

Gonstoma denudatum A x K arIo. vac, 1953.
M wnter and spr ing S an za, 1933.

Cyclothone braueri A x x x x x Ka rIo. vac, 1:953.
M summer - win ter S an z 0., 1933.

Maurolicus muelleri A x x x x x x x K arIo. vac, 1953.

M the whole .vear S a n z 0., 1933.

Vinciguerria attenuata A x x x x x x K arIo. vac, 1953.

M Novembar - May S a n z 0., 1933.

Vinciguerria poweriae A x x x x x K arIo. vac, 1953.

M Novembar - May Sanz 0., 1933.

Stomias boa boa A x x K arIo. vac, 1953.

M the whole year Ege, 1918.

Electrona rissoi A x x K arIo. vac, 1953.

M x x x T o.rta n e s e, 1956.

Coelorhynchus A
coelorhynchus M x Sanz 0., 1933.



channel area coinclides with the onshore resultant directions of surface currents.
Acoording to the long-term itt1vestigaJtions inta the currents of the central
Adriatic (Z o I' e -A I' man da, 1968) the resultant directioiI1S of s.urface cur-
rents are NW in winter and N in spring, i. e. from the open sea onshore in
the pedod.s when the larval stages of dee'p-'Sea fi:shes were reoorded flrom the
studied pro:flille.

CONCLUSIONS

1. Larvae and pootlarvae of seven species of meso and bathypelagic fli:shes
and of one benthoipelagic species charactermlJi.c for greater depths (300-500 m)
were found at the studied profile which includes the area of the central Adria-
tic affected by the open sea, the chann.el and closed areas, during six yeaI1S
of mvestigations. All these species were recorded from the statiO!ITs of the pro-
file affected by the open sea as well as from the channel area. However, they
were never reoorded from the closed coastal area.

2. Bolth the number of 'species aII1Idthe nrumlber of individruaWs were found
to decrease goling from the open sea to the channel area. The time of their
presence in the samples !is also reduce!d in the onshore direction. Thrus at the
Split Stra!it stalt:ion which is clOlSest to the coaSlt, only one species was fQund
not longer than dudng three winter months, from December to Februa;ry.

3. Since the period Qf reproduction of the largest number of these species
extends the whole year through and they are reoorded from the channel area
only during the col der period of the year (October-March) it may be conclu-
ded that they may be taken as good indicators of the flow of the surface water
masses in an on:shore mrection dwring the w:inter IXliOII1thsand early spring.
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LARV ALNI STADIJI DUBINSKIH VRSTA RIBA
U KANALSKOM PODRUCJU SREDNJEG JADRANA

Slobodan R e g ner

Institut za oceanografiju i ribarstvo, Split

KRATAK SADRŽAJ

Talmm šestagodisnjih ihtoplciJn!ktonskih istraživanja na podrucju srednjeg
Jadrana (1971-1976. godiJne) nadene ISUu kanalskom pod["Ucju larve i postlarve
sedam vrsta meZlOi baJtipelagicnih kao i jedne bentopelag1iane vrste riba. Kako
se ove vrste pojavljuju u Ikanalskom podJ:'fUcjusamo u hladnijem periodu godine
(oktobar - mart), mogu se ,smatram dobrim indilkatorima strujanja površinskih
vodenih masa od otvorenog mora ka obali jer se sezona reprodukcije na otvo-
renom moru gotov'o kod svih naden<ih vrsta proteže na citavu godinu.
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